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SPECI FI CATI ON
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1. SCOPE

1.1 Scope. This specification covers the requirenents for one size and type
of hand-hel d wat er proof fusee.

2. APPL| CABLE DOCUMENTS

2.1 Covernnent docunents.

2.1.1 Specifications, standards, and handbooks. The follow ng specifications,
st andards, and handbooks forma part of this docunent to the extent specified
herein. Unless otherw se specified, the issues of these docunents are those in
effect on the date of the invitation for bids or request for proposals (see
6.2).

STANDARDS
FEDERAL
FED- STD- 123 - Marking for Shipment (Civil Agencies)
FED- STD- 376 - Preferred Metric Units for General Use by the

Federal Gover nnent

(Unl ess ot herwi se indicated, copies of federal and mlitary specifications,
st andards, and handbooks are available fromthe Standardi zati on Docunents O der
Desk, Building 4D, 700 Robbi ns Ave., Phil adel phia, PA 19111-5094.

2.1.2 Oher Governnent docunents, draw ngs, and publications. The follow ng
ot her Governnent documents, drawi ngs, and publications forma part of this
docurment to the extent specified herein. Unless otherw se specified, the
i ssues of these docunments are those in effect on the date of the solicitation

Beneficial conments (recommendati ons, additions, deletions) and any pertinent
data that may be used in inproving this docunment should be addressed to: USDA
Forest Service, M ssoula Technol ogy and Devel opnment Center, Building 1, Fort

M ssoul a, M ssoula, Ml 59804-7294 by using the Specification Conment Sheet at
the end of this docunent or by letter.

FSC 1370
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DOCUMENTS
U. S. DEPARTMENT OF TRANSPORTATI ON

49 CFR 172. 420 - FLAMMABLE SOLI DS | abe
49 CFR 178.516 - Standards for fiberboard boxes

(The Code of Federal Regulations is for sale fromthe Superintendent of
Docunents, U.S. Government Printing O fice, Washington, DC 20402-9325.
Reprints of certain regulations may be obtained fromthe Federal agency
responsi bl e for issuing them)

2.2 Non-Governnent publications. The follow ng docunents forma part of this
docurment to the extent specified herein. Unless otherw se specified, the
i ssues of these docunments are those in effect on the date of the solicitation

AVERI CAN SOC! ETY FOR QUALI TY CONTROL (ASQC)

ANS| / ASQC Z1. 4 - Sanpling Procedures and Tables for I|nspection by
Attributes

(Address requests for copies to American Society for Quality Control, 611 East
W sconsin Avenue, M | waukee, W 53202.)

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

D 1974 - Standard Practice for Methods of C osing, Sealing, and
Rei nforci ng Fi berboard Shi ppi ng Cont ai ners

D 3951 - Standard Practice for Commercial Packagi ng

D 5118 - Standard Practice for Fabrication of Fiberboard

Shi ppi ng Boxes

(Address requests for copies to American Society for Testing and Materials, 100
Barr Harbor Dr., West Conshohocken, PA 19428-2959.)

AVERI CAN TRUCKI NG ASSOCI ATI ONS, | NC
Nati onal Modtor Freight Cassification

(Address requests for copies to American Trucking Associations, Inc., 2200 M|
Rd., Al exandria, VA 22314.)

(Non- Gover nnent standards and other publications normally are available from
the organi zations that prepare and distribute the docunents. These docunents
al so nay be available in or through libraries or other informational services.)

2.3 Oder of precedence. |In the event of conflict between the text of this
docurment and the references cited herein, the text of this docunent takes
precedence. Nothing in this docunent, however, supersedes applicable |aws and
regul ati ons unl ess a specific exenption has been obtai ned.
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3.  REQUI REMENTS

3.1 First article. Unless otherw se specified (see 6.2), fusees shall be
subjected to first article inspection (see 6.3) in accordance with 4.3.1.

3.2 Materials and construction. Materials and construction shall be as

speci fied herein and shall provide finished fusees of sufficient strength and
quality to comply with all inspection and test requirements defined in section
4.

3.2.1 Fusee body. Each fusee shall be manufactured in such a manner that it
passes the strength test specified in 4.5.1 and the heat exposure test
specified in 4.5.8. Each finished fusee shall have a dianmeter, exclusive of
the protective cap and ferrule, of 1 inch +0 inches/-1/4 inch. The length of
the fusee, including protective cap and ferrule shall be 13 inches +1 inch/-0
i nches. The base shall be closed with a plug nade of wood, paper, or other
appropriate material.

3.2.2 Ferrule. Each fusee shall have a paper, netal, or conposition ferrule
of appropriate dianeter to provide a snug fit over the fusee body. When
constructed of paper, the ferrule shall be simlar to the fusee body and shal
be equal or greater in strength. The ferrule shall project not less than 3

i nches beyond the fusee base, and the interior shall be unobstructed to permit
i nsertion of another fusee fromwhich the cap has been renobved. The ferrule
shall be tested in accordance with 4.5.2 and 4.5. 4.

3.2.3 Fusee head. The fusee head shall be the ignition end and shall have
affixed to it a bead of friction type striker compound (3.2.3.1) protected by a
renmovabl e cap (3.2.3.2).

3.2.3.1 Striker conpound. The bead of striker compound shall be securely
attached to the head of the fusee. The rimof the fusee shall be free of any
such compound. The bead shall not break or becone detached when the fusee
sanpl es are undergoing testing required in 4.5.4 and 4.5.5. The conpound shal
have an ignition tenperature greater than 350°F when tested in accordance with
4.5.7.

3.2.3.2 Protective cap. The head of the fusee shall be protected by a
renmovabl e cap not less than 1-3/4 inches in length. The protective cap shal

be of an appropriate dianmeter to provide a snug fit over the body of the fusee,
and shall protect the striker conpound bead from accidental ignition or
exposure. A plug of wood, netal, or nmetal with a plastic cushion inside shal
be inserted into the top of the cap. A scratch strip (3.2.3.2.1) shall be
affixed to the top of the plug. The cap shall be attached to the fusee body in
such a manner as to facilitate cap renoval but prevent accidental detachnent.

A plastic cap assenbly nay be substituted for the cap assenbly descri bed above.

3.2.3.2.1 Scratch strip. The scratch strip on the plug shall be protected
from exposure and shall ignite the fusee sanples after they have been tested
for waterproofness in accordance with 4.5. 4.
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3.2.4 Fuel conposition. Fusees containing sul phur shall contain no nore than
2.6% pot assi um chl orate or an equi val ent anmount of any other chlorate. Devices
containing a chlorate shall not contain ammoniumsalts. Conpactness of the
fuel shall be sufficient to pass the test specified in 4.5.5. The fuel shal

not spontaneously ignite when tested in accordance with 4.5.6.

3.2.5 Flanme. Each fusee shall produce a flane having a mni mumtenperature of
1400°F when tested as specified in 4.5.3 and shall not "chimmey" in any manner
to significantly obscure the flame. Flame length shall be a mnimmof 5
inches and flame width a minimumof 3/4 inch at its wi dest part when tested in
accordance with 4.5.3.2. Burning tinme of the flane shall be a maximum of 13
mnutes and a mnimumof 10 mnutes. Color of the flame shall be either yell ow
or red.

3.2.6 Waterproofing. Each finished fusee shall be sufficiently coated with a
wat er-resi stant material to ensure reliable ignition and burning after |ong
peri ods of storage under humid conditions and otherwi se conply with the test
requirenents specified in 4.5. 4.

3.2.7 Marking. Each fusee shall be marked with the following information in
bl ack fade-proof ink and in a size to be clearly legible at up to 3 feet.

DI RECTIONS -- Pull tape over head of cap. Twi st off cap. Scratch end

of cap against black lighter on head of fusee. ALWAYS PO NT FUSEE AWAY
FROM FACE AND BODY WHI LE | GNI TI NG AND AFTERWARDS. AFTER | GNI TING, HOLD 5
SECONDS BUT NOT MORE THAN 10 SECONDS BEFORE DROPPI NG

(NOM NAL BURNI NG TI ME | N M NUTES)
( MONTH YEAR OF MANUFACTURE)

( MANUFACTURER S NAME)

NSN 1370- 00- 294- 1279

3.3 Wirknmanship. Al itens shall conformto the quality of product
established by this docunent. The occurrence of defects shall not exceed the
applicabl e acceptable quality levels. There shall be no defects that affect
use, appearance, or serviceability.

3.4 Metric products. Products manufactured to metric di nensions will be
consi dered on an equal basis with those manufactured using inch/pound units,
provided they fall within the tol erances specified using conversion tables
contained in the |latest revision of FED STD-376, and all other requirenents of
this specification are net.

3.5 Recovered materials. The offeror/contractor is encouraged to use
recovered material to the maxi mum extent possible in accordance with paragraph
23. 403 of the Federal Acquisition Regulation
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4. QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection. Unless otherw se specified in the contract
or purchase order, the contractor is responsible for the performance of al

i nspection requirements (exam nations and tests) as specified herein. Except
as otherwi se specified in the contract or purchase order, the contractor may
use his/her own or any other facilities suitable for the performance of the

i nspection requirements specified herein, unless disapproved by the

Government. The Government reserves the right to performany of the

i nspections set forth in this specification where such inspections are deened
necessary to ensure supplies and services conformto prescribed requirenents.

4.1.1 Responsibility for conpliance. Al itenms shall neet all requirenents of
sections 3 and 5. The inspection set forth in this specification shall becone
a part of the contractor's overall inspection systemor quality program The

absence of any inspection requirements in the specification shall not relieve
the contractor of the responsibility of ensuring that all products or supplies
subnmitted to the Government for acceptance conply with all requirenents of the
contract. Sampling inspection, as part of nmanufacturing operations, is an
acceptable practice to ascertain conformance to requirenents, however, this
does not authorize subm ssion of known defective material, either indicated or
actual, nor does it conmit the Government to accept defective material

4.2 Sanpling for inspections and tests. Sanpling for inspections and tests
shall be made in accordance with ANSI/ASQC Z1.4. The inspection |level and
acceptable quality level (AQ) shall be as specified. Al fusees nmanufactured
at one tine shall be considered a | ot for purposes of acceptance inspection and
test. A sanple unit shall be one conplete fusee.

4.3 Quality conformance inspection. Each end itemlot shall be sanpled and
i nspected as specified in 4.3.2. Each lot shall be sanpled and tested as
specified by 4.5. Test reports showi ng conpliance with 4.5.1 through 4.5.8
shall be subnitted as part of quality conformance inspections. The packagi ng
shall be inspected as specified in 4. 4.

4.3.1 First article inspection and testing. Unless otherw se specified (see
6.2), first articles subnmitted in accordance with 3.1 shall be inspected as
specified in 4.3.2 and tested as specified in 4.5. The presence of any defect
or failure to pass any test shall be cause for rejection of the first article.
Packaging is not required when first articles are presented. The contractor
shall supply the number of fusees specified by the contract for first article
i nspection and testing along with | aboratory test reports docunenting findings
of the tests specified in 4.5. Such testing shall have been done by a

| aboratory acceptable to the Government. The contractor shall supply two
copies of the test reports to the contracting officer or contracting officer's
representative, and include two nore copies of the test reports with the first
article sanples thenselves. The test reports shall identify the name of the
testing | aboratory and shall be signed by the test engineer, chenist, or other
appropriate |l aboratory official

4.3.2 End itemexamnation. The end itens shall be exam ned for the defects
listed in table |I. The inspection |level shall be I, the acceptable quality
level (AQ.), expressed in ternms of defects per hundred units, shall be 4.0.

5



5100- 360E

TABLE | . End item vi sual and di nensi onal defects

Cl assification

Exani ne Def ect Maj or M nor
Fusee Overall length of tube not as
speci fied X
Overall diameter of tube not as
speci fied X
Any part broken, bent, or
ot herwi se damaged X
Col or not as specified X
Ferrul e Depth not as specified X
Mar ki ngs Onitted, inconmplete, incorrect,
illegible, or msplaced X

4.4 Packaging examination. An exanination shall be nade to determ ne that
preservation, packing, and marking conply with the section 5 requirenents.
Defects shall be scored in accordance with the list below. The sanple unit
shall be one shipping container fully packaged except it need not be cl osed.
Exam nation of closure defects |listed below shall be nade on shi pping
containers fully packaged. The lot size shall be the nunmber of shipping

containers in the end iteminspection lot. The inspection |evel shall be S-2

and the AQL, expressed in terms of defects per hundred units, shall be 2.5.

Exani ne Def ect s
Mar ki ngs (external Onmitted; incorrect; illegible; of inproper size.
and unit pack) | ocati on, sequence, or nethod of application
Mat eri al s Any conponent mi ssing, danaged, or not as
speci fied
Wor kmanshi p | nadequat e application or components, such as:

cushi oni ng; inadequate, bulged, or distorted
i nterior container

Contents Nunmber of fusees per interior box and shi pping
container is nore or less than required
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4.5 End itemtesting. Unless otherw se specified, the sanple size for testing
shall be S-3 and the AQL expressed in terns of defects per hundred units shal
be 2.5 for all testing. The sanples selected as specified shall be evenly
divided into two groups. One group shall be subjected to the tests specified
in 4.5.1, 4.5.2, and 4.5.3. The other group shall be subjected to the tests
specified in 4.5.4 and 4.5.5. Any sanple that fails to conply with its
specified tests shall be classified as defective and rejected. 1In addition
shoul d the bead of striker conpound corme | oose fromits fusee head when
attenpting to ignite the fusee during testing specified in 4.5.4 and 4.5.5,

that sanple shall be classified as defective and rejected.

For the tests required in 4.5.6, 4.5.7, and 4.5.8 a separate random sanpl e of
15 fusees, 5 for each test, shall be selected fromthe ot and tested as
specified. |If any sanmple in any test fails, the ot shall be rejected.

4.5.1 Fusee body strength. The strength test to determne conpliance with
3.2.1 shall be conducted as described and illustrated in figure 1. Any visible
evi dence of the fusee breaking within 5 mnutes shall constitute a failure of

t he sanpl e.

4.5.2 Ferrule strength. Ferrule testing to determ ne conpliance with 3.2.2
shall be conducted as illustrated in figure 2. Conplete separation of the
fusees at the slip joint within 1 mnute shall constitute failure of the
ferrule and of the sanmple fusee.

4.5.3 Flane test. The flane as specified in 3.2.5 shall be tested as foll ows:

4.5.3.1 Flane tenperature. The sanple torch shall be ignited then inclined,
ignition end down, at an angle of approximtely 20 degrees fromthe
horizontal. The flame tenperature shall be determned within the flane,
approximately 2 inches fromthe base of the flanme. Any non-conformance to
speci fied requirements shall constitute a failure for that sanple.

4.5.3.2 Flane dinension. The flame shall be neasured while the torch is held
at the sane angle as specified for the flame tenperature test (4.5.3.1). Flane
I ength shall be measured fromthe burning end of the torch to the tip of the
flame. Flame width shall be neasured near its middle or apparent naxi mum
wi dt h.

4.5.3.3. Burning tine. To deternmine burning tine, the fusee shall be held in
the sane position as for the flame tenperature test (see 4.5.3.1).

4.5.4 Waterproofness. The torch shall be subnerged horizontally to a depth of
1 inch in water maintained at roomtenperature (70° +5°F) for 20 m nutes.

Il medi ately after the soak period, the torch shall be ignited by use of the
ignition cap provided and shall burn for a mnimumof 1 mnute before
proceeding to the test in 4.5.5. Any non-conformance to specified requirenents
shall constitute a failure of the sanple. Also any noticeable decrease in
ferrule strength of the sanple, after soaking, shall constitute failure of the
sanpl e.
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4.5.5 Fuel conpactness. This test shall be perfornmed i mediately after the
test specified in 4.5.4 and with the sane sanple. After the fusee has been
allowed to burn for a mninumof 1 mnute fromthe previous test, the tester
shall grasp the fusee by the ferrule, holding the sanple 45 degrees fromthe
hori zontal, with the armfully extended horizontally in front of the body. In
this position, the tester shall swing the fusee through a 90° arc starting
straight out (horizontally) fromthe body to straight down (vertically) and
backup up to conplete one cycle. Each cycle shall be conpleted in 1 second and
five consecutive cycles shall be nade to conplete the test. |f the sanple does
not remain ignited throughout the test, the sanple shall be considered
defective and rejected. Note: Re-ignition of the fuel by the flame fromthe
bur ni ng paper tube shall not be considered as naintaining ignition of the fuel

4.5.6 Spontaneous ignition. A 20-gram sanple of the fuel shall be taken from
each of the 5 sanple fusees. Each 20-gram sanple shall be npistened with 5
grans of water then placed in separate, |oosely covered vessels (beakers). The
vessel s shall then be placed in an oven for 72 consecutive hours maintained at
a tenperature of 212°F +5°F. |f spontaneous conbustion occurs to 1 or nore
sanpl es during the 72-hour exposure period, the lot shall be rejected.

4.5.7 lgnition tenperature. The ignition head and 20 grans of fuel shall be
taken fromeach of 5 sanple fusees. Each ignition head and each 20-gram fue
sanpl e shall be placed in separate vessels. The 10 vessels shall then be

pl aced in an oven nmaintai ned at a tenperature of 350°F +#5°F for 1 hour

Ignition or explosion of any ignition head or fuel sanple shall cause rejection
of the lot.

4.5.8 Heat exposure. Five sanple fusees shall be placed in an oven maintai ned
at a tenperature of 160°F #5°F for 48 hours. |If any sanple ignites or shows

vi si bl e deconposition or failure of conponents, except for the exterior

wat er proofing, the lot shall be rejected.

5. PACKAG NG

5.1 Preservation. Preservation shall be as specified in the contract or
pur chase order.

5.2 Packing. Seventy-two fusees together with their material safety data
sheet shall be packed into a fiberboard box nmeeting the requirenents of 49 CFR
178.516. The box shall conformto the |atest version of ASTM D 5118 and conply
with the National Mtor Freight Cassification. The size of the box shall be
approximately 14-1/2 inches by 12-1/2 inches by 5-3/4 inches. Cosure shall be
with a nonnetal lic banding.

5.3 Marking. Each shipping container shall be marked in accordance with

FED- STD- 123, including flammble solid |abeling (see 46 CFR 172.420) and
speci al marking as follows: The National Fire Equi pnment System (NFES) nunber
for the backfiring fusee, NFES 0105, shall appear on a separate |ine below the
nati onal stock number.
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6. NOTES

6.1 Intended use. This fusee is designed to be used by wildland firefighters
for backfiring and by individuals conducting controlled burning operations.

6.2 Acquisition requirenents. Acquisition docunments should specify the
fol | owi ng:

a. Title, nunber, and date of the specification.
b. Wen first article sanples are not required (see 3.1, 4.3.1, and 6.3).
c. Wen certificates of conpliance are acceptable in lieu of lot by |ot
testing (see 4.3.1).
d. Preservation, packing, and marking required in addition to
speci fication requirements (see section 5).

6.3 First article. Wen first articles are required, they shall be inspected
and approved under the appropriate provisions of Federal Acquisition Regulation
52.209. The first articles shall be preproduction sanples in the quantities
sufficient to conduct the inspections and tests required in this

speci fication. The contracting officer should specify the appropriate type of
first article and the nunber of units to be furnished. The contracting officer
shoul d i nclude specific instructions regarding arrangenents for selection

i nspection, and approval of the first articles.

6.4 Preparing activity. USDA Forest Service, Mssoula Technol ogy and
Devel opnent Center, Building 1, Fort M ssoula, M ssoula, MI 59804-7294.
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DISTANCE
A

DISTANCE L.OAD
A w

6 INCHES 80 LB

4 INCHES 120LB

PLACE THE FUSEE ON PARALLEL SUPPORTS HAVING FLAT BEARING
SURFACES 1/4 INCH WIDE. APPLY THE LOAD SPECIFIED FOR THE WIDTH
BETWEEN PARALLELS IN THE ABOVE TABLE, TO THE FUSEE AT A POINT
EQUIDISTANT FROM THE SUPPORTS BY MEANS OF A WIRE LOOPED OVER
A 1-INCH-WIDE, HALF RING SECTION OF RIDGED METAL TUBING NOT
MORE THAN 1-1/4 IN DIAMETER.

Figure 1.-Strength Test.
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CLAMP

IGNITION
CAP

SECURE A 2—POUND WEIGHT NEAR
THE IGNITION CAP OF ONE FUSEE

BY MEANS OF SUITABL.E CORD AND
TAPE. REMOVE THE IGNITION CAP
FROM THE SECOND FUSEE AND
INSERT INTO THE FERRULE OF THE
FIRST FUSEE AS FAR AS POSSIBLE.
CLAMP IN VERTICAL POSITION, APPLY
THE LOAD TO SLIP JOINT BY SLOWLY
RELEASING THE WEIGHT.

fud)

Figure 2.—Ferrule Test.
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